an exquisite variety of shapes that are usually quite different from their inorganic counterparts.
In general, the shapes of biogenic crystals are thought to be determined by the confined spaces in which they are induced to form (1) . These spaces are delineated either by membranes in the form of vesicles, syncitia, or tightly adhering cells or by self-assembling arrays of specialized macromolecules (2-4). Specialized acidic proteins are also found in almost all tissues, in which control is exerted over mineral formation.
They are intimately associated with the surface of the biogenic minerals, and are also present within the mineral phase itself. They are widely thought to be among the key components active in controlling crystal formation Figure  1 shows the three spicule types we discuss here of the six types investigated.
For comparison, a synthetically grown crystal of pure calcite is also shown (Fig. IA) . Clathrina forms one basic spicule type, namely planar equiangular triradiates about 100 jzm across (Fig. 1B) 
MATERIALS AND METHODS

Collection and Preparation of the Material
Treatment of Data
The crystal texture was characterized by two parameters. for both modes of measurement.
Synthetic calcite crystal
The diffraction peak widths for the synthetic calcite crystal are all close to the resolution limit of the instrument. Thus, the crystalline domains are very lrge, with the average coherence length being about 8000 A (Fig. 2A) . They are also highly aligned, with the average degree of alignment being 180 degrees' (Fig. 2B) 
Sycon slender monaxon
The textural characteristics of the slender monaxon, for which a set of 21 reflections was collected, are shown in Fig.  3 for sections in the ca and cb* planes. The average coherence length is 6000 A, and the domains are almost isotropic in all crystallographic directions (Fig. 3A) . There is only a slight elongation, if any, of the domains in the c direction. The average degree of alignment is 110 degrees' (Fig. 3B) . (Fig. IC, insert) .
Clathrina triradiate spicule Figure  4 shows the textural parameters of a Clathrina triradiate spicule, for which a set of 26 reflections was collected. Sections in the cb0 and ab0 planes are presented. The domains are significantly smaller than those of the control calcite crystal. The average domain size is 1900 A. The coherence length is reduced along the c axis compared with the b* axis (Fig. 4A) . The average perfect domain thus has a shape of a disc flattened in the c direction.
It resembles the overall morphology of the spicule to the extent that the growth of the spicule is restricted along the c axis relative to the ab plane (Fig. 4C) . The average alignment of the domains is drastically decreased compared to the pure calcite crystal
and is roughly the same in all crystallographic directions (Fig. 4B) Sycon curved monaxon Figure   5 shows (Fig. 5A, left) , and the average degree of alignment is 14 degrees' (Fig. 5B, left) . Both values are significantly reduced compared to those of the synthetic calcite crystal.
In the planes parallel to the morphological axis, the coherence (\a The discrepancy R factors between the three measured spicules are 9.5% and 19.6% for coherence length and degree of alignment, respectively. lengths and degrees of alignment show marked anisotropy, with the maxima being well aligned with the morphological spicule axis (Fig. 5C ). The absolute maxima values are similar to those of synthetic calcite. A most remarkable observation is that in both modes of measurement, the widths of one peak in each family of symmetry-related reflections were systematically different from the other two. In all cases the larger coherence lengths or greater degree of alignment were between the planes more or less perpendicular to the spicule morphological axis. This is illustrated for the [012] family of reflections, for which the largest differences were observed, in a 3-dimensional plot of the vectors of all the coherence lengths for this crystal (Fig. 5D) of each spicule to those of control calcite crystal (Fig. 6) A) The two Sycon slender monaxon spicules. B) The three Clathrina triradiate spicules. C) The three Sycon curved monaxons. (Fig. 6B) (Fig. 1D,  insert) .
This, too, is consistent with the reconstructed shape of the average perfect domain, which is roughly a cylinder elongated in a direction oblique to the c axis (Fig. 6C) 
